Many disorders other than epilepsy are characterized by paroxysmal events. Psychogenic non-epileptic seizures (NES) form one differential diagnostic group which mimic epileptic phenomena and are caused by various psychic disorders. The diagnosis of NES is mostly based on the exclusion of epilepsy. We review the histories of six patients, who were hospitalized in an epilepsy unit and were diagnosed as having psychogenic NES. Most of them had been previously given the diagnosis of epilepsy. It is suggested that for accurate diagnosis it is very important that a patient initially undergoes psychiatric assessment along with standard diagnostic procedures (e.g. neurologic, psychological and physical investigations), that may encourage making a positive diagnosis of non-epilepsy.
INTRODUCTION
The nature of paroxysmal behavioural disturbances can be various. From ancient times it is known that seizures can be of either epileptic or non-epileptic (hysterical) origin 1, 2 . An epileptic seizure is defined as 'an abnormal paroxysmal discharge of cerebral neurons sufficient to cause clinically detectable events that are apparent to the subject, an observer or both' 3 . Non-epileptic seizures (NES) can be defined as paroxysmal behavioural disturbances resembling epilepsy, which are not based on mechanisms pathognomonic for epilepsy and therefore are not characterized by those electrophysiological changes of brain activity that accompany epileptic seizures.
Non-epileptic seizures are becoming increasingly recognized over the last 2 decades. This, probably, has been largely due to the active introduction of numerous diagnostic technologies such as EEG/video monitoring which facilitate differentiation of NES from epilepsy [4] [5] [6] and accumulation of knowledge about disorders which may present as NES 1, 2, 5 . In some recent publications 1, 5, 7 attempts have been made to classify, according to descriptive and aetiologic factors, those disorders, which contribute to NES. The widely accepted 1, 2, 5, 8, 9 division of NES is into physiological and psychological groups. Early correct identification of the form of paroxysmal disorder can facilitate correct management and treatment of the patient from the outset.
The cases, presented below, expose the variety of psychiatric disorders, which may be confused with epilepsy, and illustrate the significance of proper examination for revealing the nature of paroxysmal episodes.
PATIENT HISTORIES Case 1
A 45-year-old woman had paroxysmal events since the age of 22. Her initial seizures were described as generalized convulsions. Although seizures had recurred very rarely (once per year), these episodes usually occurred in clusters of fits followed by prominent post-ictal confusion. She had been hospitalized in several medical centres, but no antiepileptic drugs (AEDs) were prescribed because she always left the units after she became alert. As reported by her daughters, physicians usually suspected that she suffered from epilepsy.
An emergency medical crew admitted the patient to our Epilepsy Unit under the diagnosis of recurrent generalized tonic-clonic status seizures. On admission, the initial suspicion of a post-ictal confusional state was felt more likely to be a dissociative stupor. Simultaneous recording of the scalp EEG revealed no abnormalities. The diagnosis of this episode to be a conversion type of stupor is based on absence of psychotic symptoms in the clinical pictures of the patient and the existence of a causal relationship of emotional stress to the appearance of the behavioural changes (convulsive movements). After parenteral antipsychotic therapy she improved progressively. When she returned to consciousness, various neurological conversion symptoms remained, including a left hemiparesis with hemianaesthesia with inconsistent neurological signs and a concentric tubular restriction of the left visual field. A previous history of conversion disorder was also elicited. Psychotherapy was recommended but the patient left the unit against medical advice.
Case 2
This 21-year-old woman had onset of seizure-like episodes after she got married at the age of 18. Her initial seizures were described as generalized toniclike in appearance. A neurologist to whom she was referred diagnosed these attacks as epilepsy. After a short period of seizure control on phenobarbitone she further developed atonic attacks. Further evaluation showed atrophy of the parietal cortex visualized by magnetic resonance imaging (MRI) and diffuse abnormalities with left temporal predominance detected by EEG. It was felt that the patient was likely to have had epileptic seizures. Phenobarbitone (PB) treatment was replaced by valproate (VPA) but without effect. The frequency of seizures had been about one per month. Her seizures remained refractory to medical therapy despite AED treatment with clonazepam (CZP) 5 mg and carbamazepine (CBZ) 600 mg daily. The patient was then referred to our Epilepsy Centre to determine whether her seizures were clearly epileptic. On admission the patient was in a confusional state, which was regarded initially as post-ictal. However, detailed evaluation revealed fluctuations of her consciousness level with catatonic signs such as mutism and negativism. Further, we were able to observe the convulsive behaviour: a period of breathing stopping with noisy expiration followed by stiffening of the body with back-arching. Because the disturbance of consciousness with attention deficit was so prominent, 5% glucose and vitamin infusion therapy was performed. After her condition was improved, communication with the referring neurologist revealed that she had not witnessed an attack. Since routine EEG showed diffuse high amplitude slow activity with sharp theta wave preponderance on the left temporal lobe, an ambulatory cassette monitoring was performed, which demonstrated no detectable change during her typical atonic episodes. As it was felt that her events were non-epileptic in nature, we discontinued her AED, and no further events occurred. Worsening of the EEG was not found either. Two months later she returned to undergo psychiatric management. Family therapy was carried out followed by treatment with Fluvoxamine. The final diagnosis reached was depression. Afterwards, she has been free from convulsive seizures and no more electrographic changes different from baseline recordings have been detected.
Case 3
A 27-year-old woman with past history of epilepsy was referred to our centre by her private neurologist for better control of seizures. She had experienced seizures since the age of 1 which were described as myoclonic jerks of the upper extremities. Initially, she had been treated with Phenobarbitone in powders, but seizures were difficult to control. At the age of 12 she developed episodes characterized by 'diffuse trembling with electric current feeling'. She had been evaluated in a medical centre in Russia but we could not obtain any relevant information neither from the patient nor from her mother about this admission. According to her mother, since the age of 17, generalized tonic-clonic seizures had occurred. Despite combination therapy of CZP and PB, however, she continued to have convulsive seizures, but no more than one per month. After evaluation by the referring physician, who had concluded that the patient had epilepsy, numerous drugs were given but without improvement. During the previous year the convulsive episodes became progressively more frequent, usually in clusters of up to 10-15 per day. When seizures occurred, she became unresponsive.
Since repeated observations of her typical events (looking definitely like attacks of psychological origin rather than myoclonic seizures) and EEG monitoring failed to show epileptic phenomenon during them, a non-epileptic origin of these events was highly suspected. It should be noted that during the previous admission the medical staff never observed the paroxysm directly. They noticed seizure-like episodes only when alerted by the mother. On admission, the patient presented as a histrionic young woman with an otherwise normal neurologic examination. The following personality traits were observed: demonstrativeness, the absence of appropriate emotional responses and nonconformity of the patient's behaviour to the gravity of her symptoms. After prolonged evaluation of the patient's mental status, we diagnosed a conversion disorder, although we could not exclude that the patient had had real seizures in the past. The treatment with PB was stopped. During the year after discharge from our unit, and undergoing psychiatric treatment, she reported physical complaints but had otherwise been free of seizures.
Case 4
A 20-year-old woman began to have tonic seizures 2 years previously. The frequency of seizures was no more than one per month. These seizures with loss of consciousness lasted 20-40 minutes. Much later, she developed non-convulsive paroxysmal episodes as well, such as paraesthesiae of her left leg spreading to the upper extremity, difficulty with hearing and blindness. They lasted no more than 2-3 minutes. A neurologist made the diagnosis of partial epilepsy and CBZ was prescribed. However, because of no prominent effect during treatment with CBZ, the patient discontinued the drug.
After 2 months she presented with an acute onset of mutism and she was admitted to our unit for the evaluation of her speech disturbance, which was considered an adverse effect of CBZ by carers. Neurologic examination revealed no abnormality except restriction of left knee movements, which appeared non-physiological in nature. Successful antipsychotic treatment confirmed the neurotic nature of her mutism, as we had supposed at the onset. While interictal routine EEG revealed epileptiform discharges, prolonged EEG cassette monitoring yielded no ictal EEG changes during her typical somatosensory paroxysm. Considering these findings altogether, we concluded that she was misdiagnosed as having epilepsy. Because the onset of the paroxysmal episodes were chronologically closely linked to her marriage and because marriage has a special meaning in the Muslim culture, her reaction was understandable as a neurotic reaction.
Case 5
This 14-year-old girl was referred for the evaluation of paroxysmal convulsive events and behavioural disturbances, which were reported by her mother. The patient's initial clinical picture at the age of 12 was characterized by jerks of her arms with a mild impairment of consciousness. Only on the first EEG, registered at this period, were generalized discharges of rhythmical spike waves at 3 Hz presented. On the basis of those findings, the diagnosis of juvenile myoclonic epilepsy (JME) was made. When the daily dose of clonazepam was decreased due to full seizure control, generalized convulsive seizures (GTCS) occurred. In an attempt to control seizure relapse, VPA was added to her medication. From that time until the present no abnormalities have been shown on the EEG. Gradually and progressively the behavioural disturbances commenced.
When she was a child, the parents divorced, and the mother got married again. In the year prior to assessment she lived with her relatives separately from her parents because they had left for Moscow. Neurologic examination was quite unremarkable. The exacerbation of paroxysms concurred with the mother's arrival and lack of paroxysmal abnormalities during ambulatory EEG monitoring led to the suspicion of the psychogenic nature of her seizures. Aggression, emotional indifference, inattention, loss of insight, poor judgement, social inappropriateness, impulsivity, emotional lability and hypersexuality were revealed by neuropsychiatric examination. The behavioural changes also included bulimia and enuresis. It should be noted that physicians have yet to observe her seizures. After only 2 weeks of her hospitalization did we conclude that her present paroxysms were of the psychogenic nature. We successfully terminated this tantrum attack by suggestion. Because of the subsequent appearance of disinhibition as well as frontotemporal atrophy on MRI scanning, we suspected a neurodegenerative disorder as a background of her behavioural change. The results of a Frontal Behavioural Inventory (FBI) 10 (score 27) were positive. Taking into account the fact that depressive patients' FBI score may also be high, establishing the final diagnosis was difficult for us. The temporary discharge diagnosis was coexistence of epilepsy and organic depressive disorder. Anticonvulsant therapy was not withdrawn, the patient was switched from a combination of CZP and VPA to VPA and CBZ due to the evidence of a focal distribution of atrophy.
Case 6
A 18-year-old woman experienced non-convulsive events provoked by cough. Every time this episode happened, the emergency medical crew was called. Usually, her typical attacks lasted no more than 2 minutes with incomplete impairment of consciousness. One day, she continued to have these cough paroxysms necessitating hospitalization. A benzodiazepine injection on admission stopped this status-like episode. The referring neurologist, who examined her in the emergency room and who had not witnessed the patient's events, thought that the seizures might have been of an epileptic origin.
After she was transferred to our centre we managed to observe her habitual attack, namely hyperventilation paroxysms with a derealization feeling. During the post-ictal period she noted palpitations, breathlessness, tingling and numbness of her fingers. Neurologic examination was normal. The immediate primary gain of the sick role during University exams as a triggering mechanism once more supported the presumed psychogenic nature of her somatoform autonomic dysfunction.
DISCUSSION
Detailed review of these histories show that one of the commonest causes which lead to misdiagnosis was that referring physicians (or the medical staff of another clinic) did not witness the paroxysmal episodes. If they had been witnessed, a different diagnosis would have been more likely. In our study, the nature of the observed paroxysms were confirmed by the results of cassette monitoring, where patients' typical seizures were captured without abnormal activity in the EEG. The clinical observation (semiology of events) has always been supported by electrographic evaluation. These are the basic steps in the diagnostic process 8 .
Delivery of health care in Georgia is similar to that of most of Europe 11 , where epileptologists represent a tertiary level of referral. In most our cases, the delay in patients' referral to the epilepsy unit (the interval between the first paroxysmal episode and the admission to our centre ranged from 1 to 27 years) led to prolonged inappropriate therapy under the assumption that the patients had epilepsy. Indeed, we cannot exclude the possibility that some cases might really have had epilepsy in the past or have had true seizures as well as psychogenic seizures simultaneously. However, we believe firmly that the precise diagnosis of NES remains an important task for Georgian neurologists.
A physician usually comes to a suspicion that a patient has NES when he receives negative results from neurological as well as laboratory examinations including EEG and MRI. Among them, EEG findings during the seizures have been of a special importance. As is pointed out by several investigators 8, 12, 13 , it is usually a diagnosis of exclusion. The uniqueness of our approach consists in special attention to the psychiatric as well as the psychological background of the patients. In addition to negative exclusion, we attempt the active, positive inclusion of the patients into NES. The neuropsychiatric evaluation concurred alongside other investigations even at the very start of the admission. This approach is in agreement with the outlined diagnostic steps reported by Betts 5 (unpublished observations) who emphasizes the significance of full mental state examination and a careful psychiatric history during the assessment process. Further, American investigators 9 recommend to evaluate the patient by a multidisciplinary team, consisting of a neurologist, psychiatrist, psychologist, social worker, nurses and properly trained psychiatric assistants. All these support the importance of the initial psychiatric intervention during the diagnostic process of seizure-like disorders.
The findings of the current multiple case reports are also quite interesting from another scientific point of view. The illustrated cases of psychogenic NES may be separated into two subgroups: the patients with 'pure' psychic disorders (cases 1, 3, 4 and 6) and the patients with 'organic' psychic disorders (cases 2 and 5)-both presented with paroxysmal episodes. While, in the first group, classical symptoms of dissociation and conversion such as stupor and convulsion-like episodes predominated, just as described in the literature 1, 14 , a delicate judgement was often required in the differential diagnosis in the second group because of their confusing resemblance to those patients who suffered from true seizures. The current report suggests that psychogenic NES, especially those in the second group, might represent another important area of the borderland between psychiatry and neurology.
Finally, the results of this study suggest that the diagnostic set undertaken for a patient with an unknown seizure disorder, as well as in patients with a previous history of intractable epilepsy, must include both neurological and psychiatric methods.
